drove the remainder into river where many were drowned' (Report 1868). By the mid-nineteenth century the festivals were well organized, but the crowds remained a problem.
The Hardwar camp consisted of a narrow strip of land 9 miles by 3 miles with a river running through the middle of it. In 1867 'the very best possible arrangements had been made with regard to the sanitation of this prodigious encampment' (Macnamara 1876) . Safe latrines had been dug and all filth was to be buried or burnt. The pilgrims began to arrive on 1 April, increasing in numbers daily until the auspicious bathing day of 12 April. On the 11th there was a thunderstorm and heavy rain persisted all night through the 12th. The bathing space was 650 feet long by 30 feet wide. All day the space was thick with pilgrims who dipped themselves three times and drank the water while saying their prayers. On the next day, the 13th, 8 cases of cholera were admitted to hospital; and by the 15th the festival was over and the pilgrims dispersed. In May cholera reached Peshawar and in July Kabul, where 8000 people died. It spread to Persia in 1867 and 1868, and then to Turkey and Kiev in 1869, whence it was carried by pilgrims to the rest of Russia and so to Europe, where over one million people died.
Classical epidemic cholera spread quickly, in explosive outbreaks with a high case fatality, killing quickly and engendering panic. This epidemic of 1867-73 led directly to the Second Cholera International Congress in Vienna in 1874, which promulgated the International Quarantine Regulations and established a permanent International Sanitary Commission.
Of course, conditions of the Indian pilgrimages have improved greatly this century. In 1945 compulsory inoculation against cholera and in 1950 the massive use of DDT to control flies completely prevented cholera at Hardwar. But great effort and vigilance have to be maintained still.
There have been six previous pandemics of cholera; all originated in India. Four spread overland but two, those of 1861 and 1883, went via Arabia and were spread to Europe by pilgrims returning from Mecca. The Mecca pilgrimage, the Haj, has also been of historical importance in the spread of cholera. Between 1855 and 1912 there were 23 outbreaks of cholera in Mecca. In every instance the disease was imported from Indian pilgrims. In 1889 11 000 of the 48 000 Indian pilgrims died (Borel 1904) . Pilgrims left Mecca by overland caravans or by sea from Jeddah. The Yemeni caravan frequently took cholera south, but the caravan journeys to Baghdad and Damascus were so slow that the disease died out on the way. Cholera spread more easily by boat, either to the Persian Gulf or up the Red Sea to Egypt and the eastern Mediterranean. The pilgrimage of 1865 was followed by a massive epidemic in Egypt and in Europe; this led directly to the (first) International Sanitary Conference at Constantinople in 1866, which laid down a fiveday period of quarantine for all returning pilgrims, and certain other regulations (Pollitzer 1959). It was as part of these measures, that the quarantine station at El Tor opened in 1877. Nevertheless in 1893 the mortality among the Suez convoys was 59%, 30% dying while in Arabia. Thus cholera again reached the Eastern Mediterranean and, between 1900 and 1902, 45000 of the 145000 seaborne pilgrims failed to re-embark.
El Tor is situated on the Red Sea coast of the Sinai peninsular. The quarantine station was first sited just to the east of and above the village. The country is rock and sand, the climate hot. In 1929, after 50 years of use, the station still received 88 000 seaborne pilgrims who spent three days each way. The camp could hold 6000 at a time in ten sections each of 600, and was in use for three months of the year (Conseil Sanitaire 1931). The pilgrims were examined, their belongings disinfected, their stools cultured and the sick treated.
El Tor was staffed from Egypt -and its laboratory from Alexandria where Koch had described Vibrio cholera in 1883. At the turn of the century the laboratory was run by Dr Armand Ruffer. Writing in 1907 he describes how in 1897 Dr Galvain examined the intestinal contents taken at autopsy from a pilgrim found dead aboard a vessel at El Tor on its return from Mecca. That year there had been no case of cholera on the pilgrimage, but this man's feces contained a vibrio which was agglutinated by antiserum to V. cholera and which behaved in vitro in a manner indistinguishable from V. cholera. Five other cases at El Tor, all dying with dysentery and colitis, had similar organisms. In 1902, when there was no cholera during the Haj, similar agglutinable vibrios were again isolated from non-cholera cases as well as from those with cholera; and in 1905 Dr Emil Gotschlich (1906) isolated vibrios from 38 of 107 pilgrims dying at El Tor. Six of these isolatesall from patients with dysenteric lesions, were indistinguishable from V. cholera?, although there was no case of cholera among the pilgrims. What were these El Tor vibrios that seemed to be identical with V. cholera? but did not cause cholera?
The next year Ruffer (1907) himself took a hand, once again the El Tor vibrio was isolated from dead pilgrims with dysentery and extensive testing carried out in the laboratory. Ruffer showed that although these organisms were indistinguishable from V. cholera by all the standard techniques, El Tor vibrios would not permit complement fixation (a new technique introduced by Bordet and Gengou) but would hemolyse erythrocytes. So the new El Tor vibrios could after all be distinguished from true V. cholera?; they were clearly not pathogenic and, having served to tidy up the bacteriological diagnosis of cholera, they were forgotten.
Between 1937 and 1940, however, there were two outbreaks of cholera in the Celebes Isles of Indonesia (de Moor 1949) . The disease differed in several ways from classical cholera. It was not as explosive, it spread in a scattered way and lacked any seasonal incidence. The case mortality was low. Healthy carriers who excreted vibrios for up to four weeks were common, even in apparently uninfected areas. The organism was found to survive longer in water than V. cholera? and was indistinguishable from the El Tor vibrio.
In 1961 cholera broke out again in the Celebes, and the organism causing the outbreak was again the El Tor vibrio, which has since spread throughout Asia and Africa and into Europe as the seventh pandemic. I happened to see its budding in 1962 in Laos and its blossoming in 1971 in Nigeria, just a hundred years after cholera was last in West Africa. The first West African case flew into Guinea in September 1970, whence cholera spread eastwards along the coast among fishermen and smugglers, reaching Ghana in November and southern Nigeria in January 1971 (Schram 1972) . In February cases of cholera appeared in Kano in northern Nigeria, coinciding with the return by air of pilgrims from Mecca, but it is uncertain whether the first cases came from Mecca or from the south. Cholera advanced to southern Europe in 1974 and 1975 , and retreated again (World Health Organization 1976 . But it has not left Africa, and in parts of West Africa it is now behaving more like an endemic disease such as typhoid, with a few cases being seen during each rainy season, and virtually disappearing during the dry season.
Has cholera come to stay in West Africa? Are there any reasons which would make it more likely to stay there now which were not present a hundred years ago? For one thing the organism is different, and has several characteristics which would make it more likely to persist; but for cholera to become endemic the environment must be favourable. As we saw earlier, high humidity and dense population in the Ganges delta were the critical factors. In West Africa the humidity is comparable and the population is increasing steadily. It is not inconceivable that cholera will stay there.
One of the features of the present pandemic was that it spread so successfully despite our knowledge and application of preventive measures. Some countries, like America which imposes no sanitary regulations on travellers from countries infected with cholera, are so sure of their standards of domestic hygiene that cholera poses no threat. But the majority of the worlds population still lives in relatively poor hygienic conditions where waterborne diseases flourish. The people are now exposed to new risks because the style of pilgrimages has changed. The Hindu pilgrimages of India continue, it is true; but we know that if the authorities are vigilant cholera need no longer spread in this traditional way.
However, there is a new pilgrimage to India; a pilgrimage travelled by Europeans, North Americans, Australians and New Zealanders, who go by bus and train to escape temporarily the tribulations of their own civilizations. Some 10 000 pass through Kabul each year and among them waterborne diseases such as hepatitis, giardiasis, dysentery and sprue are rife. Here is a new and potent vehicle for the international transmission of disease, even if at the moment the majority of these pilgrims are vaccinated against cholera.
The Mecca pilgrimage has changed too. The caravan has gone; the aeroplane has come. Last year over one million pilgrims flew to Mecca. The potential of the aeroplane to spread disease, including cholera, has not yet been fully realized. The last serious outbreak of cholera in Mecca was in 1912, and in 1956, after the successful introduction of compulsory vaccination, the pilgrimage was exempted by WHO from special regulations.
The task of vaccinating and supervising the health of such number of people in so many different countries, so frequently, places a burden on human skill and responsibility, which may sometimes prove too heavy.
The flame of cholera is flickering still, and only clean water will extinguish it.
